Objective. To examine incident-reporting items in tertiary hospitals using the framework of the World Health Organization's International Classification for Patient Safety (ICPS).
Introduction
Patient safety has been recognized as a core element for improving the quality of patient care. Increasing attention is being paid to patient safety internationally, in response to alarming reports indicating that a substantial proportion of patients have experienced preventable adverse events associated with health care [1] . A systematic review found that 1 in 10 inpatients in hospitals experienced adverse events [2] . Incident reports in hospitals document events or circumstances that result in actual or potential unnecessary harm to patients [3] . Incident-reporting systems are recognized as a crucial component of efforts to create safer health-care systems.
Incident-reporting systems have been implemented mainly in developed countries [4] [5] [6] [7] [8] [9] [10] . Draft guidelines for incident-reporting and learning systems to improve patient safety have been suggested [11] . However, few studies have investigated incident-reporting systems in developing or transitional countries. A common framework that can guide the collection and analysis of patient safety data is required in order to learn from incidents that have occurred elsewhere and to develop risk-reduction strategies at the institutional, national and international levels [12] [13] [14] .
In light of this, the World Alliance for Patient Safety Drafting Group of the World Health Organization has proposed an internationally agreed conceptual framework for the International Classification of Patient Safety (ICPS) based on existing patient safety classification systems. The objective of the ICPS is to facilitate the description, measurement, monitoring, analysis, comparison and interpretation of patient safety data and information [3, 14] . It is deemed to be applicable to all health-care settings. In particular, the framework is recommended as a reference model to represent patient safety data and information [15, 16] . However, field testing is needed to further refine ICPS [13, 14, 16, 17] .
There are approximately 2800 hospitals-including 44 tertiary hospitals-in Korea [18] . Under the Healthcare Accreditation Program launched in 2010 [19] , hospitals have introduced hospital-wide incident-reporting systems to meet the requirement of implementing patient safety-reporting systems. This study examined incident-reporting items in Korean hospitals, using the ICPS framework. The reporting items were mapped onto the elements of the ICPS framework at different levels of granularity to investigate the utility of the framework as a reference model. The study was designed so that its findings could be used to determine which items on incident-reporting forms used by Korean hospitals need to be enhanced, and to suggest practical implications for further refinement and expansion of the ICPS framework in order to guide the collection and analysis of patient safety data and information.
Methods

Study design
The study employed a cross-sectional survey design.
Study settings and participants
Data on incident-reporting systems and the forms used in acute-care tertiary hospitals in Korea were collected. To this end, we contacted hospital staff who were in charge of managing patient safety incident reports at 44 tertiary hospitals in Korea. The purpose of the study was fully explained to the staff and data were collected with full confidentiality using a semistructured questionnaire. Data were gathered from 40 hospitals (response rate = 90.9%).
Data collection procedure
The questionnaire consisted of questions about the age of each hospital's incident-reporting systems, computerization, anonymity assurance for incident reporters and the contents of the actual incident-reporting forms. This survey was conducted via an on-site interview or e-mail. Site-visit interviews were conducted for eight hospitals to enable a better understanding of the actual uses of reporting items based on connected dependency in computerized incident-reporting systems.
An incident-reporting item was defined as an entry item on an incident-reporting form that required a reporter's input, such as narrative descriptions or selections. Reporting items were extracted from the incident-reporting forms. Redundancy of items from multiple forms was removed. Reporting items used for administrative purposes (e.g. document number, password setting and reporting status) were also removed.
The ICPS framework
The ICPS is intended to classify patient safety information from disparate systems based on patient safety concepts that are standardized across disciplines, organizations, borders and time [3, 13] . The ICPS framework consists of a set of concepts to which existing patient safety classifications can relate, and it notes the relationships between these concepts [3] . There are 10 classes at the top level of the ICPS. The definitions of these classes and the semantic relationships between them are shown in Fig. 1 . Each class has hierarchically arranged subdivisions. For example, there are 10 classes at the first level and 49 categories at the second level. Granularity in the classification varies by class, ranging from three to seven. The ICPS elements are indicated in italics.
Data analysis
The general characteristics of hospitals and their incident-reporting systems were summarized using descriptive statistics. For mapping, if an incident-reporting item included multiple ICPS classes, it was dissected and mapped. For example, 'blood storage error at blood bank' was dissected into 'blood storage error' and 'blood bank'. In total, 1145 unique reporting items were derived after removing the redundancies (Fig. 2) .
Incident-reporting items were analyzed using the ICPS framework in two ways: (i) reporting items were first classified into 49 categories at the second level of the ICPS framework, and (ii) then were mapped onto ICPS elements at different levels of granularity.
The mapping type was classified into five categories: completely mapped, broadly mapped, narrowly mapped, mapped onto more than one element and not mapped. If all components of an incident-reporting item were mapped onto ICPS elements at different levels of granularity, it was classified as 'completely mapped'. For instance, the entry item 'fall' was mapped onto the falls element of the ICPS. If any component of an incident-reporting item was narrower than ICPS elements in terms of scope, it was classified as 'broadly mapped'. In such cases, an incident-reporting item could be an attribute or a specific instance of the corresponding ICPS element. For instance, the item 'delayed call time for cardiopulmonary resuscitation', which has the two components 'delayed call time' and 'cardiopulmonary resuscitation', was mapped onto the incomplete/inadequate and response to emergency elements of the clinical administration incident type. If any component of an incident-reporting item was broader than an ICPS element, then the item was classified as 'narrowly mapped'. For instance, 'unstable patient conditions' was mapped onto the pathophysiologic/disease-related factors element of the patient factors category in the contributing factors/hazards class. If an incident-reporting item was mapped onto more than one ICPS element in a class, it was classified as being 'mapped onto more than one element'. If none of the components of an incident-reporting item were mapped, the item was classified as 'not mapped'.
To ensure the reliability of this mapping procedure, 100 randomly sampled items were remapped onto the ICPS elements. There was no discrepancy between the two iterations of the mapping procedure. The validity of the mapped data was independently reviewed by two domain experts in the field of patient safety management.
Results
General characteristics of the study hospitals and their incident-reporting systems
General characteristics of study hospitals are given in Table 1 . The hospitals had 887 ± 393 beds (mean ± SD; range = 375-2464). The four excluded hospitals had 693 ± 52 beds. Incident-reporting systems had been gradually introduced since the late 1990s (i.e. 1997-2010) and had an operational duration of 5.3 ± 3.3 years. The departments that manage incident reports were quality management departments (n = 39, 97.5%) and hospital-wide patient safety committees (n = 1).
Most hospitals (n = 37, 92.5%) had computerized incident-reporting systems. Two hospitals had a paper-based incident-reporting system for adverse events and a computerized incident-reporting system for near misses; one hospital had only a paper-based incident-reporting system. Regarding anonymity assurance for reporters, 25 hospitals (62.5%) Figure 2 Entry item extraction process. required reporter identification and 6 hospitals (15.0%) allowed reporters to remain anonymous only for near misses. Nine hospitals assured reporters' anonymity by operating stand-alone incident-reporting systems that included no information about the reporter of an incident.
Incident-reporting items
Hospitals had 2.4 ± 1.6 incident-reporting forms (range = 1-9) and 136.7 ± 70.8 reporting items (range = 31-310).
Regarding the 10 ICPS classes, all of the hospitals had reporting items categorized under the incident type and incident characteristics classes (Table 2) . In detail, regarding the incident type class, all of the hospitals had reporting items for the medication/i.v. fluids and patient accidents categories. However, a few hospitals had reporting items describing clinical administration, oxygen/gas/vapor and resources/ organizational management. Subcategories describing healthcareassociated infection were scarce.
Most hospitals (n = 39) had reporting items regarding the patient outcome class. However, the hospitals used various grading systems to classify the degree of harm. Sixteen hospitals used the nine-category system of the National Coordinating Council for Medication Error Reporting and Prevention [20] .
Regarding the patient characteristics class, 37 hospitals had reporting items that could not be classified into any second-level categories. All of the hospitals had reporting items for the incident characteristics class. Many hospitals (n = 38) had items employing free-text values to describe incident characteristics. Regarding the contributing factors/hazards class, 10 hospitals had reporting items for the organizational/service factors category and only 5 hospitals had reporting items describing external factors. Eighteen hospitals (45.0%) collected information on the organizational outcomes class. None of the hospitals had reporting items for the media attention, formal complaint or damaged reputation categories in this class.
Only seven hospitals (17.5%) had incident-reporting items for the detection class. Regarding the mitigating factors class, many hospitals had items for the directed to patient and directed to staff categories. However, none of the hospitals had items for the directed to organization, directed to agent or other categories in this class. Most hospitals did not have category-level reporting items for the ameliorating factors and actions to reduce risk classes, instead documenting narratively on these classes.
Mapping the incident-reporting items to the ICPS framework
The mapping results are presented in Table 3 . Of the 1145 unique reporting items, 25.9% (n = 297) were completely mapped, 72.8% (n = 833) were broadly mapped and 1.1% (n = 13) were narrowly mapped onto ICPS elements. Two items (0.2%) involving the degree of harm were mapped onto more than one element. For instance, the middle level of a three-level harm scale, based on its definition in the incidentreporting form, was mapped onto the ICPS elements of mild and moderate harm. In terms of mapping level, 12.7% (n = 145) of items were mapped onto target elements of the ICPS that had more granular subcategories.
In particular, four items related to caregiver and family factors were broadly mapped onto the other categories within contributing factors/hazards and actions to reduce risk classes at the most-granular level of the ICPS. Sixty items were broadly mapped onto the patient characteristics class. These items included 'functional status', 'consciousness level', 'height', 'weight' and 'assistant device'.
Discussion
The collection and analysis of patient safety data using a common reference framework is essential for identifying high-priority areas and creating strategies to reduce risks to patient safety at the individual hospital level as well as at national and international levels. The ICPS was designed to provide a common framework for the standardized organization of patient safety information. To our knowledge, this is the first study to examine the applicability of the ICPS framework as a reference model to classify and develop items on incident-reporting forms in transitional countries.
The study findings show that there were substantial variations in the ICPS classes represented in hospital incidentreporting items. This is consistent with a previous report of the existence of substantial variations in hospital incidentreporting systems [21] . The only ICPS classes represented on the incident-reporting forms at all of the hospitals were incident type and incident characteristics.
Overall, the findings of this study indicate that incidentreporting items on hospital forms need to be refined in order to capture patient safety data and information more completely and consistently. The ICPS framework can be used as a reference model for this. Regarding incident type and patient outcomes, which are essential classes to group incidents into clinically meaningful categories [3] , the findings of the present study indicate that medication errors and falls have been considered high-priority safety areas. However, events such as delayed referrals, failure to administer oxygen or delayed admission due to the lack of availability of intensive care unit beds have not been recognized as patient safety incidents. Such items with more granular subcategories need to be added to incident-reporting forms. Furthermore, the use of different grading systems to describe the degree of harm to patients might be a barrier to the analysis and communication of patient safety information. This could be overcome by providing a common guide at the national level or a crossmapping table between existing systems.
The patient characteristics, incident characteristics, contributing factors/hazards and organizational outcomes classes provide descriptive information pertaining to an incident [3] . Among these classes, the scarcity of items describing organizational outcomes may reflect that such data are difficult to collect at the time of reporting. The scarcity of items for the organizational and external factors categories in the contributing factors class might be attributable to the fact that they represent underlying conditions that make an incident possible. However, the inclusion of such items in incident-reporting forms is recommended to obtain comprehensive information regarding the context of the incident. Furthermore, the scarcity of specific items for the detection, mitigating factors, ameliorating factors and actions to reduce risk classes may reflect that the hospitals have placed a lower emphasis on the prevention of and recovery from incidents. These items need to be included in incident-reporting forms in order to facilitate incident prevention, error recovery and resilience at the overall system level.
In particular, reporting items that use freely rendered, textbased responses to describe class-level concepts should be further specified. Even though unstructured, text-based data can provide rich incident details, structured data entries have the benefit of facilitating systematic data aggregation and analysis [22] . Considering the large amount of patient safety information originating from disparate sources in clinical practice, a collection of structured data would be of great value. Furthermore, since the ICPS is a comprehensive framework for describing and classifying patient safety data and information, refinements should focus on reporting items that should be collected when incidents are reported. Quality Common Format [6] , is recommended at the national level based on hierarchical categories of the ICPS. This would enable high-quality patient safety information gathering and provide a sound basis for data aggregation and analysis. Several hospitals assured the anonymity of the incident reporters. Studies of the safety culture in Korean hospitals found that the main reason for underreporting was fear of blame and punishment [23, 24] . These findings indicate that confidentiality needs to be assured-at least for near misses and minor cases-in order to facilitate reporting and obtain better information on patient safety.
The mapping results suggest three methods of refining the ICPS framework to capture more granular information. First, if more than one heterogeneous reporting item is broadly mapped onto the same ICPS elements at the terminal level, the target ICPS element needs to be further categorized to reflect the heterogeneity in incident-reporting items. For instance, the tests/investigations element can be further categorized into subcategories such as clinical laboratory tests, radiologic tests and pathologic tests. Furthermore, elements such as inconsiderate/rude/hostile/inappropriate in the incident type of behavior are too broad for rapid process changes and improvement. They can be further specified in greater granularity with clear definitions. Second, if more than one incident-reporting item is broadly mapped onto an ICPS element that has more granular categories, additional categories can be created. For instance, a category or subcategory under patient characteristics to classify information such as functional status and ethnicity [6] is suggested. Third, incident-reporting items mapped onto the ICPS element other imply further refinement. Caregivers and family were found to be factors not only in contributing factors but also in actions to reduce risk. They are involved in patient care in the hospital and at home, and have become important factors influencing incident occurrences. Therefore, we suggest the inclusion of caregivers and family in the ICPS framework as a separate element.
Limitations
This study was subject to some limitations. First, incidentreporting items were collected from only 40 tertiary hospitals. While this limits the generalizability of the findings, tertiary hospitals are taking leading roles in quality improvement and patient safety activities, and their activities set benchmarks for other hospitals. Furthermore, the results of this study can be considered representative since it included most of the tertiary hospitals in Korea (i.e. 40 of 44) and there were no differences in the general characteristics between participating and non-participating hospitals. Second, the items contained in incident-reporting forms were analyzed without any reporter-entered data in this study, because the hospitals were reluctant to disclose incident data that could lead to legal suits. However, the analysis of all structured items at different levels that require the reporter's inputs on incident-reporting forms can provide useful information on how extensive data can be obtained. It would be worthwhile studying the applicability of the ICPS to actual data by classifying and analyzing real incident-reporting data from different sources.
Conclusions
The ICPS framework is a useful reference model for the classification of incident-reporting items. The ICPS framework can be used to systematically organize the items on incident-reporting forms in Korean hospitals. The findings could help hospitals or countries develop or revise incident-reporting systems. In addition, to capture patient safety information in more detailed granularity, the ICPS framework may be expanded by introducing a more granular categorization, by adding relevant categories, and a more detailed categorization of other elements. Furthermore, a data dictionary for ICPS elements including clear definitions should be developed in order to facilitate their adoption worldwide.
